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5 exploration, More particularly, tho invention relates to an improved 

system for maneuvering streamers and acoustic energy sources through 
water in marine seismic operations. 

Marine seismic exploration investigates the structure and 

10 For large survey ureas, seismic vessels tow one or more seismic sources 
and multiple seismic streamer cables through the water. The seismic 
wo - , V 0 , - ^ w i \ 

acoustic pulse in the water. The energy from such puis-" propagates 
downwardly into the geologic formations arid Is reflected upwardly from 

15 w c< iarmafions. The ! >fiec ed 

em gy Is hed to the selsrnk streamers 

and ( s g\ s rear < ml ; d p ncesse 1 

Three dimensional ("3-D") seismic surveys provide more 
Information regarding the subsurface formations than two dimensional 

more streamers wloch form an array covering a large area beiond the 

if- > \ *■ wo w n - 

kilometers. Is:; buoys attached et the streamer distal ends carry radar 

25 * - ^ * ^ v u\K Pi;H\ 

in receiver group o;ed - . s 1 k u I f 
>. tvw.wn re * s- N i e ws noes bete t ars. v 

meters comprising a typical interval spacing. 

x -wo : - , c - ^ Cs, . s O w < : soww -wi 

30 the streamers outwardly from the direct path detoad the seismic vessel 
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and to maintain the cros&^hne spacing between individual streamers, 
Oiverters x on < > ! m , lift created by forward motion through the 

position relative to the vessel path, if forward rnoiion changes due to 
6 ocean currents and other environments; factors, the diverters will not 
maintain the optimum streamer orientation. 

< \\\ - ! m s n 
between streamers, is critical to the efficient collection end analysis of 
geophysical data. Consistency in the orientation of seismic assets 

10 affects imaging of hie subsurface. For example, surface sampling of 
receiver groups affects accurate detection of the reflected seismic 
signals and the "noise" interfering with such signals. Closer receive? 
group or streamer spacing will increase the accuracy of acoustic 
; m r^v .hM x < v« v • in 

15 between streamers permits a larger area to be surveyed for each seismic 
vessel pass. 

The depl e , 
u> <-{ ( -v, ^ >, \ . i h ^ e< < i \i\ Mv "m 
- s > < increases suwey costs. The streamers are carried by the 

20 seismic vessel and are deployed into the water after the survey site mm 
been readied- At the end of each survey iwo. ice vessel turns around 

U^vV'SI ii s ^ > ' 

streamers extending - c\ the vessel, and the turning radius is typically 
large to minimize the possibility of streamer entanglement. When the 
25 survey is complete, the streamers are reeled onto the vessel deck for 
< u tion t th ww Si n g s U 

Multiple vessel configurations can collect certain Information not 
available from a single seismic vessel such as when an obstruction 
or passage old 19 m .'esse O e technique involves 

30 "undershooting" of obstructions. A primary vessel and receiver spread 
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S3s»& on one * ci* of an c ease <tfv - ms.andary veesei lowing the 
energy source sails on the other suie ot the obstruction Subsurface 

vessels. Because both vessels arc sailing In the same v * , S,\\ 
5 subsurface coverage is offset in !he transverse or cross-line direction 
relative to the receiver spread : and fold is acquired In the lab me direction 
only. Another multiple vessel technique uses e secondary vessel to 
acquire offset information exceeding the streamer length. The 
secondary vessel is offset from the receiver spread ;n the -mane direction 

10 ahead of the primary vessel er behind the tail end of * receiver spread. 
Bath vessels < In the same direciicm resulting in iodine fold build-up. 

Another geophysical exploration teshniqee known as ... m g 
shoot id ? methods r 

ziq sen shooting geemeey. A "master' vessel tows severs! streamers 

15 and seismic sources in a conventional paresis! path, and a second 

slat vmmy sous Is sailing a continuous 4c 

degree reversing angle route. The sources generate acoustic energy in 
alternating modes between the two vessels, Because conventional 
streamer data having energy sources and streamers with a single vessel 

20 x ^ x v s \v v ^ \ < 

during data acquisition. The resulting seismic data attributes represent a 
mixture of back asaovth ,og-zau (natch) shooting and homer;.! azimuth 
conventional In-line (swath) shooting. 

in addition to tine deployment and operation difficulties associated 

25 with towing multiple streamers, conventional techniques limit the ability to 
position source equipment and receivers in different relative positions 
o d , -i -at s > v a . \-\- m i , v ^- _ ,< <, 

the same seismic vessel, array design Is inherently limited by the tow 
configuration. Each towed army ;s also subject to cross-currents, wind, 

30 •- ^ \ ) ^ \ . s - N ' ^ w\ s v , > 
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provided by the survey v, € ¥ systems experience 

Significant drag and lead-in sag which require additional tow force to 
overcome. The targe forces experienced by constituent components of 
conventional tow configurations sometimes exceed the mechanical limits 
S of the components. 

Accordingly; a need exists tor an improved technique for 
conducting manne seismic operations. The technique should be 
economic flexinte and extensible. V the technique < u d 

facilitate repair without ctisrupting geophysical operations and permit 
10 various streamer and source geometric configurations to be 
impfementea. 

The Invention provides an improved method tor maneuvering 
seismic cables through water in marine seismic operations, The method 
comprises the steps of positioning a vessel at a selected location in the 
15 wates e in the water at a seiecte< ion elaiivetc 

- i where i of th< hi operate tm 

means capabie of independent movement through the wafer, and of 
t m v> ttov< the cat 5 st m ^ a selected 

20 n x ) > < e n 

a cabie in advance of the vessei.. to the side of the vessel, or behind the 
* m ! Vi i < sns can be pashm N ^ N tan 

from an acouauc energy source to provide equal source to receiver near- 
offset. A secondary tow means cen do mliaei-od to a second end of each 

2b J n movx ble transversely in 

the water or opposite the original tow coume grovided by the primary tow 
means. A controller can operate from tde vessel to control movement of 
multiple tow omens, arid at least one of the tow means can move an 
- :ou do ei erp) ^ vce through i v tei 
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Figure 1 illustrates multiple tow vehicles for moving streamers 
independently of a seismic vessel 

j < ^ =! ' a i W a 

acoustic enemy sou we 
8 , ^ s ^ . - : , ■ 

account for water cross-currents. 

Figure 4 Illustrates an army surrounding an acoustic energy 
source. 

Figures 5 and 6 Illustrate a turning procedure for an array wherein 
10 ■< * , 

Figures ? and S illustrate a turning procedure tor reducing, the line 
change time. 

d i - l a < - iid tdd.i 

both stream? w t and reverse < tes Pionofthe 

15 streamers, 

f gu n 1 1 illu x loving n 

h« s * k di act on s sc sn 

r sue? N F - m 

one streamer end is attached to the seismic source vessel. 

20 Figure 13 Pustrates multiple tow vehicles lor maintaining a 

seleeied streamer array in water relative to the seismic source vessel. 

1 ho invention provides new manne surveying methodology having 
the design flexibility urwviomahle with a conventional multi-streamer 
seismic ship. The invention accomplishes this funddon hy fully 

25 - - - o, " 

movement of the sources end receivers is independent. One or more 
tow vehicles each move en acoustic energy source or seismic streamer 
r ,v <vhewv $ w ' follow < opcode lancpeneentiv of a seismic 
vessel. The inveniien provides flexibility ;n dawsdino and ;nd!ne spacing 

30 ^ > N m ^ am. -mod N ' n nv ! e - \ \ > 
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vehicles and other vessels. 'The invention also provides unique 
techniques for deploying and recovering multiple, independently powered 
seismic assets from a host vessel and for maneuvering manned or 
unmanned seismic assets during marine seismic operations. 
5 e ^ - v N - N 

or more streamer cables towed by a sepemte tow vehicle, together with 

* ' ! mracng sec as Each 

cable can incorporate one or more ssismw assets such as a marine 
streamer or energy source. To improve the data accused during each 

described below 'the vessels can he manned (such as conventional 
seismic or onshore supply boats/ or unmanned fsueh as remotely 
operate i 1 ^ or v > 1 v s can 

vp - > r [VtLr'LC' no si vm oi ens I 

15 l sicle ire )e \ e e ster > ace 

so s ;noc system 10 In w; 
two Independent tow vehicles 14 are Illustrated. Although, two tow 
vehicles am illustrated, the invention is applicable to a single tow vehicle 
and single cable, particularly in areas requiring a bleb degree of 

20 maneuver t m foe e ides 1 4 each v single a - ^ snore 
lb Ir-i a substantially similar direction which collectively form streamer 
spread 18. Streamers 16 can comprise a wire, cable, or multiple 
conductor member capable of providing structural connection, power 
transmission, or signal transmission between low vehicles 14 end 

2b hydrophones, recorders, telemetry equipment, or other seismic assets or 
equipment connected to streamers 16. As defined herein, "streamer 16" 
cor; also comprise a cable or wee lor towing an acoustic energy source 

acoustic energy source 22 for generating a seismic signal In the water, 
30 and car; he used to nam sen cow vohmes 14 and A$sooamd streamers 



sd survey region for d e Sot a vessel 20 ca 
re i > - d'te 4 ! ployed, ca 

t \A v S >, f'lVu 1,! 

1 - , e ; emonud w, vehicles I 4 
5 ' * \\ ^ W W m . c: ^ S m v 1 

from left to right. Source vessel 20 can comprise a tow vehicle similar to 
tow vehicles 14 as vessel 20 -remains stationary in water 1 2 or moves in 

, t 1 heemhe ^vlsx muorw * < ' h 

buoys 24 are attached to a second end of each streamer 16 for providing 
1 0 < t ; buoys 1 hi 

powered or mipowereri, or can Include has for steering the dlrecrien and 
movement of tall buoys 24 as tew vehicles move streamers 16 through 
water 12. As described below, a powered fail buoy 24 provides unique 
flexibility In maneuvering streamers 16 within different spread 
15 geometries. 

Figure 2 illustrates another embodiment of the Invention wherein 
tow vehicles 14 and attached streamers 18 are positioned fore and afi of 

y$ ! ? s e 2, oeeai currents or tidal streams mm 
cause tasl buoys 24 and streamers 16 to drift away hem the intended 
20 w ■ - r t J i \ 

r ,rr position relative to vessel 20, tow vehicles 14 could be positioned 

•* s igure 3 to or )r streams w * 

m4 ■ - t ^ > 

Figure 4 illustrates another embodiment of the invention wherein 
25 ana oast reamers t - N m 

located eroued acoustic energy source 22, in this configuration t receiver 
arrays attached to streamers 16 are positioned around acoustic energy 
ree soi * er a > mt 2** 

{ 1 f ;eis 
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equipment without significantly disrupting operations. By reducing the 
equipment downtime, significant time and cost sswngs can be 
accomplished. Figures 5 and 8 illustrate one embodiment of the 
5 invention wherein tow vehicles 14 in array 3d complete a turn at one end 
of a seismic survey region. Tow vehicle 14A is removed bom array 32. 
tow vehicle 148 is maneuvered into the spread, and the spread ;s shifted 
to attain original spatial position. The beginning and ending orientation 
ot array 32 ;s illustrated, end the substitution of a new replacement tow 
TO vehicie 14B can he accompiished while array 32 is stationary or moving 
through water 12. Tlus tatter capability significantly increases the 
efficiency of equipment replacement or repair because the replacement 

»fVK , !P ^ > n * * SN 

> array 3 vs col the end of the sun <?h 
15 data its typicaiiy not being collected 

Figure 7 illustrates another embodiment of the invention wherein 
array 34 has tow vehicles 14C fore of vessel 20 and tow vehicles 14D aft 
of vessel 20. When a turn or change of course is made as shown in 
Figure 8, source vessel 20 cars divert the position relative to tow vehicles 
20 f Thhsltm 
change procedure can significantly reduce the taming time by thirty 
< m< w - k, s i o>m4\ ! .t-^v^ 1 
( an era mth N asa tot the emtio sum a 

Figure 9 illustrates another embodiment of the invention wherein 
25 tow " a i " N reamers 16 i 

array 322 Tow vehicles 14F initially operate to move streamers 16 along 
a selected course, and taw vehicles ;4G provide no propnislon and act 
as tail buoys for streamers 16. To effect a line chance, low vehicles 14F 
and "140.1 am operated to move streamers 10 from the original course, 
30 and the direction of streamers 16 is reversed by operating tow vehicles 
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in Figure 1 0 Source vessel 20 changes pasnnm. relative to array 36 and 
moves from the head to the tali of array 3d. Alternatively, vessel 20 
could move back to the head of array 36 If cashed Sy V\ for 
5 push/null capability of streamers 1 6. turning movement of array 36 is 

mav he :e emc OricU 
area such as a river estuary, harbor, ar shame wafer while significantly 
reducing the line change time required. 

The number of" streamers can be varied as desired, and at least 

v \ > > i <\ 

soarca v prea odln 

in other 

not have to da aligned and can be staggered in the In-line direction. The 
1 5 k > u m m i w- rmd ^ - e m civ mmmso the s n*. o 

> x ilfk l by 

en vessels ho vr 
unmanned streams -esse! c ien> with 

convenhor;ai paravanes and other equipment. 

20 Each source vessel may row a s;ngie source array ar multiples 

thereof and each raw vehicle > pall oae or mere streamers. Each 
vessel or vehicle is independent barn the others a- a preferred 
embodiment of the invention. Techniques for modifying the soecing of 
the two streamers can Include remotely controlled paravanes and other 

25 ^ ^ v> d , > <- s N ' m - 

data acquisition system sasls through the water. 

The invention completely decouples the acoustic energy sources 

relatively widely or narrowly spaced streamers. SpmTcantty, the 
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invention permits the shoowvi paPern ,>• mcer-m-p pmb.cn m cecum tne 
crosshine spacing. 

The source and receiver lines can be extended to achieve a 
symmetric surface geometry where the in-line and cross-line dimensions 
5 of the subsurface coverage to mi a square, ache, oval, diamond, or other 
geometric or nonsymmetrical pattern. Figures 1 1 -13 Castrates a 
deployment and operation of powered tow vehicles 14. As shown in 
igi owered i mi s ite? 

We, vesse w venial- :s i4 b rabies 16 

0 outwardly. low vehicles 14 can deploy cades 16 while preventing 
entanglement as cables 16 am pad out ;n water 12 from vessel 20. 
Figure 12 illustrates the movement of tow vehicles 14 In a l;ne with 

~ n ~ ^ a- N > nh 

5 N - i wwaneuver car crated in 

5 Figureld. To recover cables IB on board vessel 20, each tow vehicle 14 
can independently move toward vessel 20 tor retrieval of such tow 
vehicle 14 and the attached cable 10< 

1 - wenaon sirnplll es the dr ployment ana 

operation of multiple cables 16 and the seismic assets associated with 
0 each cable 16. 'T he abilny In achieve a symmetric acquisition footprint; 
» m . h s i r 1 v n s N i wes 

i ■ egoeb yields benefits regarding the uniformity of the offset and 
i uiih d f the collar 

The Invention significantly simplifies handling equipment because 
.5 > m ! \ < <■ \ < v -m Ckv 

wsres and their associated needling equipment. Conventional marine 

N m m 

interconnected components such as paravanes, tew wires, bend 
restrictors, tag lines, floats, lead-ins, and sliders. The coordinated 
0 ^ ^ < ^ s * : v v ^ ^ 

fb 
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- subset of seismic assets reap efficiencies unobtainable with 
conventional multi-streamer seismic operations. For insiance ; the 
simplicity or configuring end deploying a single streamer per vehicle for 
muitfoie singie streamer vehicles can regime much lass time than 
5 dopiownem rr multiple eimsmom at the same Cms Pom a single vessel. 
Operating multiple singie streamer vehicles aise reduces the drag 
experienced by the collective seismic spread since there are no 
components such as tew wires or lesdbos doing towed through the water 
at an angle to the direction of travel, hess drag results in less vessel fuel 
10 consumption. Damage to equipment such as lead-ins, stretch sections 
arm active sections ;s reduced because of the reduced stresses 
associated with towing seismic assets only in the direction of travel. 
Crew exposure to hazards is reduced because of the essence m 

> < * 

vessels or tew means, the invention provides unique deployment and 

so ;eu ; d Sv e; ners I lique 
flexibility in seismic spread configuration Is possible, therePy permitting 
igue data getbenng < r eer h teas I 1 hi 

20 inveritlon facilitates w;demsim;.;ia, sold spread qeemetrms resulting in 
imp? me mfo to corn 

stf earner surveys. The Invention further provides the ability to balance 

common receiver, common offset and common midpoint domains 
25 v v * eee\ 5 

effort, 

II - n-, - V ^ , i - w <- 

•v \, , " 'm e: no mom-S 
mm v n\j,^ci< am vd 
3d met.. \ ! . ^ 
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using vbdeiy separated seismic assets where near offsets are not critical 
Where near offset information Is critical the seme assets could be 

narrower swath. Therefore, inexpensive unmanned vessels can serve as 
5 5 or seurr o tele metry can 

economically transmit data from each vessel to a central recording 

data with uniform irmne and cmsmlne n:n .imovj^a 

Although the invention has been described In terms or certain 
10 preferred embodiments, b will be apparent to those of erdlaary skill In the 

concepts herein without depadlng tram the scope of trio Invention. The 
embodiments shewn herein are merely Illustrative at the mvenhve 
co; < n and ! ! t ( ^ s N *i s 

15 invention. 
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1 1. A mesthc 5 Tiovsng Idea hvough watt 

2 comprising the steps of: 

3 * v ' 

4 deploying a cable in ! < f - ed p v on rc at c to 

5 jssel wherein* xl of sak ! chad t< c >arat« 

6 tv>\r ir,s^ \i v * 1 

7 operating esc v,y means to mo\e sa;d >ia first and sn a 

8 selected d li ) roue the water 

■1 2. A method as recited in Dado 1 ., further comprising the step 

2 of movmg said vessel through said vmier :n a selected direction different 

3 than the movement of said cable. 

1 3, A method as recited in Claim 1 , wherein said cable has a 

2 second end attachable to said vessel as said vessel moves through the 

1 4, A method as recited In Claim 1 , wherein at least one few 

2 means is capable of raov=eo a sable >n advance of said vessel. 

1 5. A method as recited in Claim 1 , wherein said vessel tows 

2 i j ( ' est three low me ins a « 

3 positioned al substantially the same distance from said aooustic energy 

4 v >s sale is > ^ove through the wa a 

1 6, A method as recited in Claim 1 . further comprising the 

2 v > ^ ! 3 s > ^ es< > eve toward sa;d ves? n< <: 

3 t ? sa v ^ as a >s;d cable on beard said vese el 

13: 
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1 ?. \ r 5 ihot < led in C si * 1 wh< - < it >astor»t< v. 

2 means ;s unmanned. 

1 6. • o v 

2 second end absence to o secondary tow means, further comprising the 

3 - ' ' O t :\ OA "vj^ ;^tr rpi 

4 -> * < 

1 \ - , > - ! ?e 

2 of operating said secondary tow means to control said cable second end 

1 1 0, A method as recited \ Claim 9 , further comprising the step 

2 of operating said secondary tow means to now: of n said cable movement 

3 in a selected coarse as an environmental factor contacts said cable to 

4 urge sard cabin bom die selected course, 

1 11. A mellow as roc tec? w Cms o furti 

2 stops of operating said secondary tow moons and said tow means to 

3 move said cable , r > the course cm 1 as said 

4 tow moans moved said cable, sod of srmsoq- ■oroiy operating said 

5 secondary tow means to move sa;d cable ;n a direction different than the 

6 coarse previously charted by said tow moans. 



1 
2 
3 



12. A method as recited so Cbsm 1 
tow means moves said cable - a doecsor; o 
;: c , ousb cha i b; aid to \ maa -< 



i ^ N "sdag 
woosife to the course 



1 1 3, A method as recited h Claim 1 . further composing toe step 

2 of operating a controller from said vessel to control movement of said tow 

3 moans. 

1 14. A method as recited ~ Claim 1 . tobher -a"- s> m the 

2 steps of sensing data with equipment attached to each cable and of 

3 transmitting said data to a controller attached to said vessel. 

1 1 5. A method as recited in Claim 1 . wherein at least one of said 

3 the step or operating said acoustic energy source to ger -orate an 

4 ( ,c ! -. - *h > water 

1 18. .a ;m * s ^ - -a a v i \ to i ham m k n 

2 steps of moving said tow means along a substantially similar course, of 

3 removing one tow means and attached cable from such course, and of 

4 replacing said tow means and cable with another tow moans and 

5 attached cable. 

1 1 ?. A method as recited in Claim 16, further c c n prising the 

2 j r replacii aid means and cable di va a course change of 

3 toe other tow means and each calve. 

1 18. A method far moving seamse cables through vetoes 

2 comprising the steps of. 

3 posAomng a ^essei si a selected oosition in tee water, 

4 moving said vessel in a selected course through rhe water; 

5 deploying a plurality of seismic assets in the water at selected 
b . - ^ - v < \ c v 



7 separate Sow means capable of independent movement through the 

8 water; 

9 i I am to move each seismic a 

10 sate 

11 h tow mean >urse < 

1 2 aeon seismic asset through the water, 

1 1 modas?e th 

2 step of o cr - - < » 1 a ■ 'H 

3 of each seismic asset to selectively control movement of each seismic 

4 - N \ me ^ ;he water, 

1 20. A method es recited in Claim lev further comprising * 

2 stop of repositioning said vessel to regain the snltiel orientation of said 

3 vess< elative to said tow mean before ea vm 

4 to change the course of each seismic asset 
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11 1 SiSOOC SSOir ^ > " N I 

2 of: 

3 v >v c-m k. ,e ~ -t *^tc ^ ■}*'». 

4 deploy t r nd a socon I In the watc 

5 at a second selectee position relative to said source vessel, 
4 where s • • < f 

7 powered tow vessel cspa; * r ; ent relative to 

$ said source * < star; and 

iy operatic;-; said primary powered low vessel to move said cable firs! 

10, end in a selected direction through the water while said second end 

1,1 js released; y attached to said source vessel. 

! 2, A i-ii\ as recited w Claim i , funds ^ comprising the step of < < \ r\ said 

I source vessel through stod wooe Ir; a selected direction differed than the 

3 movement of said cable. 

1 3. * -mr nc 

2 sasd cable second end men said source vessel as said source vassal 

3 ^ * . ^ ' N v ' 
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1 4. A method as racked in Claim 1 . wnermn own pnmmy powered mw vessel 

2 is capable of moving a cabin in advance of said source vessel. 

1 5. \meth s el tows a 

2 , . t < f "> \ 

3 vessels em positioned at substantially the smme distance from said 

4 coustlc energy sous of primary £ y,v vessels 

5 , s s ^ ^ N " t mo v. a 

j 6. A method as recited in Claim 1 , further comprising the steps of operating 

2 said powered tow vessels to move toward said source vessel and of 

3 recover i said sot 

4 vessel. 

j N i s ^ > 0 r> < at least one p ir> pov wed toe 

2 vessel is unmanned. 

1 8. A meter , icmeeie; in Ch ,SN ' - - n v.3hse Swtx ai end is attached to a 

2 secondary powered tow vessel, further comprising the step of selectively 

3 s - x v s , is - - < w -mm 4 - c <Ce t < 

4 the Water. 
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) 9, A method as recited in Claim 8. further comprising the step of operating 

2 said secondary powers tow vessel to control sasa eabie second end as 

3 said primary powered tow vessel moves said cseie first end through the 

4 water. 

1 10 a method as moled in Claim 9. further comprising the step of operating 

2 said secondary powered low vessel io maintain said cable movement m a 

3 , , u ^ ^ 4 > v , — > e e to urge 

4 v ^ 

1 1 1 . A method as recited In Claim 8 . fu rther comprising the steps of operating 

2 " sn said ; f 

3 ;able in a dsre< lie \ uansvsrse to me cours I d pow* 

4 : vessel moves said cable, and of subsequently operating said secondary 

5 powered tow vessel to move said cable in a direction different then the 
S course previously charted by said phmary powered tow vessel. 

1 12. A method as recited in Claim 1 1 . wherein said secondary powered tow 

2 vessel moves said cable in a direction opposite to the course previously 

3 charted by said primary powered tow vessel 
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13, A method as reotec! n Claim 1 . further comprising the step of operatic a 
controller from said source vessel to control movement of said primary 
powered tow vessel. 

1 4, A method as recited In Claim 1 , further comprising the steps of sensing 
data with equipment attached to earn cable and of transmitting said data 
to a controller attached to said source vessel, 

1 5. A method as xeaied in Claim 1 . wherein at --east one of said primary 
powered tow vessel is attached to an acoustic energy source, further 
comprising the step of operating said acoustic energy source to generate 
an acoustic pulse In the water. 

16. A method as reefed In Claim 1 > further comprising the steps of moving 
said primary powered tow vessel and attached cable and a secondary 

course; 

reroovi j tl hmas poweres tc >, esse )n< attac J fst c; >fc fm i 
such cnorce. and of roplacsns said primary powered c:.v vessel and 
attached erst cable with the secondary primary powered tow vessel and 
adaohed second cahie 
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AMENB.EB SHEET (ARTICLE 19) 
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1 1 7 A method as recited in Claim 16. further ccmwtemg the step oi replacing 

2 said primary powered tow vessel and attached first cable during a course 

3 ~e -mm o 

1 18. A method for moving seismic cable trough water, comprising the steps 

2 of: 

3 posting a source % essei at a selected posrlion in the water;. 

4 rnovinq said source vessel In a selected course through the water, 

5 deploying a plurality of seismic assets in the wafer at selected position, 

6 wherein a first and of each seismic asset is attached to a separate primary 
? powered tow vessel capahle of independent movement through the water 
8 relative to movement of the source vessel; 

3 operating each primary powered tow vessel to move each seismic asset 

:u> in a selected course through the water; and 

I I controlling operation of each primary powered tow vessel to change the 

13 course of each seismic asset through the wafer. 

1 19. A meihcd as recited In Claim 18, torther comprising the step of operating 

2 a plurality of secondary powered low vessels each attached to a second 

3 end of each seismic asset to selectively control movement of each 

4 se smic as; - t se : )nci en 5 ids - ugh the w ste 



2 1 



AMENBlBSIffiETtAilTICLElm 



o wm*& Tcrnmmmi 
A meth das e ted Clg r, 18, fed < sing ths step o1 
repositioning said source vessel to regain an initial orientation of said 

e v oo - vsma cow vessel b 

primary powered tow vessel was operated to change the course of each 



The method of Cham 19, further comprising the step of operating said 
moc-cry a y vessels the >ve; clirechr 

of the s 



22. iemeihoc of Ck ts 19 win * at least 

cable and associated secondary pmmmd^ vessel travel in the water so 
heat the primary powered tow vessel leads as the asset travels in the 
mu udhe -ompr seat * so 

secondary low vessels whereby ease secondary \\ vessel leads as the 
asset travels through the wMm 
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